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BOMOKOH B XOJICT H ^K^NmpOBaHKC HCTKanQTO 

MareimaAa ocymecrmwnor tm »HytpcHHC» no^ 
BepxHocTH KcnonBuuioft nopBCToA onpann. 
HMeiomdk ♦opMy cxonuqeroex |iacTpy6a, a 
MrnrrM»aHne noffynaahioio pyxava acnyr a 
HaniNiBJieHini jibhxcmhx BoaaymHoro Hrmca 
BHyrpH onpaaxM, oxxaxxaeMoJI c mpymmA 
noBcpxHOcrn. Tommnty tcar^MUia pcryOTpy- 
lOT CKOpocTMO aunrNBaims pyKaaa. B coor- 
BCTCTBtni € saavJicfmuM caoco6oM n(Mty«auoT 
rif6Kiie nopMCTue mvumam ah Md^Span, a 
Taxacc BOjiOKHiKTue ^mmpoaanaue xarre- 
pujiu pa3iioo6pasiiard aooopraMesTa* Mare^ 
Pksuu nonywcMiift no HanoMy cnocoSy, 
xa{iaKTC|iH3yeTCsi cuiiiopqhm]Ctbk> m ci«6mi^ 
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V1soOpeT«HMe oTHOCtrrcsi k HcmcaHMM m«- 
TepMSnaM, nonyMasMUM nyreM coeAMneHMfl 
TepMonnacTM*«Hbix MOHOHnreA s npouecce hx 
o<H>A30BaHMsi HenocpeACTBaHHO nociie aicc* 
• TpysMM, B MacTMOCTM It cnocoSflkM ncwyseHHfl 
HeTKBHUx MaTepManoa m3 pacniiaea no/iw^e- 
poB« M Momer GwTb wcnonbaosaHO npM npOMS- 

BOACTBO HBTKBHUX MBTepMBflOB ABfl 
^M/lbTpOB8HMSI HeftTpa/lt»HUX M BrpOCCMBHUX 

jKMAKOcreA, a TBKxce npM npomBOACTae r/iy- 

6MHHUX ^MAkTpOaaJIbKWX 9ll6MeHT08. 

Ueflb - noBUtii6HMe xaMecTBa HerKBHoro 
MaTBpwana. ripn hoomaahmw cnoco6a pac- 
MaBUBiOTTepMonnacTMMHue noaHMepw ^ axe- 
TpyABPB. aKCTpyAMpyK)T no/iywHHbiA pacn/iaa 
B BHAB CTpyetc HBpea oTaepCTMsi BOAOKHOo6pa- 
syioiMefi roaoBKM, MMeioiLieA paAManbHO pac- 

saTBM yroHXKrr m OAHOBpaMBMHO oxmxcabiot 
CTpytftocM pacnnaBB BoaAyujHbiM noroxoM ao 
oGpaaoBaHMA mmxpoboaokoh, b nocneAyio- 
uieM yxnaAMBaiOT MMxpoaoiioxHa b BftiAB ne- 
npepuBMoro pyxaaa hb BHyrpeHHeA 
noaepxHOCTM HenoABMxcHOA onpaaxM, MMex}- 
meA^pMy cxQAffUierocB b HanpaaneHMM noA- 
a«tH MMKpoBonoKOH pacTpy6a m oxnaMCAaaMoA 
c HapyxcHoA noaepxHOCTM. a aaTCM BupaBHM- 
eaiOT pyxaB a bb/ikobom npecce m HaMaTwaaior 
roTOBMA MaTepMBTia hb BpaiuBKHMHAcA 6apa- 
6aH npMeMHoro ycTpoAcraa. 

OcyutBCTBABHMe axcTpyAMpoBdHMA pac* 
niiaaa noAMMepoa b BOiioKHOo5pa3yK>uieA ro- 
noBxe, MMeK>iAeA paAMaiibHO pacno/ioxceHHwe 
M cxoAfliAMeca a ueHTpe xaHajifai* o6ecneMMBa- 
er a cn6co6e yeeiiineHMe paccroaHMB MexcAV 
eisxe HeaaTaepABBUiMMM BO/ioxHaMH a npouec- 
CB MX BunpnABHMsi, npMMeM aro paccroaMMe 
nponopUMOHanbHO yaeaMMMBaeTca no Mepe 
yAaneHMB bo/iokoh or aonoKMOoGpaayiouiBA 
ro/iOBKM, «fTo yMeHbuiaeT npexcAeepeMBMHoe 
onyrwBBHMe mam nepenaereHMe hbotbbpabb- 

UJMX fiO/IOKOH C 06p83QBaHMeM CryCTXOa MAM 
KOMOMKOa nOAMMBpOB M TdKMM OOpdSOM nOBW* 

uiaBT xaMecTBO HerxaHoro MarepMdAa m yny^- 
Luaer ero (|>MiibTpOBdAbHbie xapaxrepMCTHXH 
aa CMBT yMeHbiueHMB haothoctm HerxaHoro 
MarepMBna. KpoMe Toro, npH npOBCABHMN 
onepaMMM dKCTpyAMpoBaHMa oGecnewMBaerca 
paBHompHOB pacnpBABneHMB ABBneHMB pac- 
nnaaa noAMMCpoa HeaaaMCMMo ot mbctb pac- 
nonoxceHMfl otbbpctmA b roAoaxe, a 
peayAwrare sero axcTpyAMpoaaHMB ocymecTB* 
nneTCfl c OAMHaKoauM aax bcbx xanaAoa pac 
xoAOM, HTO nodaoAfler ii>opMOBarb aonoxHa b 
CTpyrrype HeTKBHOro MBTapnaAa c oamhbxo- 

BUM AfMBMBTpOM. flp H MBI i eHWe B CflOCOGe BO- 

noKHOo6pa3yK>m6A roAoaxM, y xoTopoB 
oTBBpcTMii pacnoAoxBHbi no oxpyxcHOCTM, no- 
aaoAxer yaeAMHMTb riAomfOCTv oraepCTMA hb 
eAMHMuy aeca toaobkm, hto yMeHbUiaer Mara- 



PMBAOBMKOCTb M nOBWUIBBT B ^^BrmBHOCTb 

cnocoGa. 

npOBBABHHUB OOBpaUMN yXAB^A^ MMXpO- 

BOAOKON HB BHyrpeHHeA noaepxHOCTM nopit- 
5 CToA onpaaxM, oxabxcabbmoA c HBpyacHOA 
noaapxHOCTM, noaaoANBr nonyMBTb HencBHuA 

MBrepMBA C XOpOIUO C^PMMPOBBBBIMMMCII B&- 

noKHBMM a CTpyxrype AByxcAoAHoro MarepMB- 

AB, npM«lBM CAOM MBTepMBAB BB C^IBT 

10 BuxQABiUBro BoaAyxB Hepea nopu MarepMBAB 
a HenocpBACTBeHHoA CaMaocTM aoAHoaoro 
npacca hb cxABMBaxnca Apyr c ApyroM. hto 
o6ecneMMaa«T npocTory cnoco^ yaeAw^ieHMs? 
lUMpMHU nonoTHB nyreM paapeaaHMB ero 

IS BAOAb CKABAKM M paaBOpBMUBBHMB B QAMO- 

caoAhuA XOACT. 

Ha ^r.1 hpeACTBBAeHO ycrpoAcTBO aab 

Ocyiiiecf BneHWH cnOCODB B BepTinCBAbHCMl 

npoexuMM: Ha>Mr.2 - to xcb, bha caepxy; hb 

20 ^Mr3-pa3pe3CyiMBCTBeHHOAHBCTMBOAOXHO* 

o6pa3yM>tueA roAOBXM. 

nOAMMBpMUA MBTapMBA, HBnpMMBp HOAIt* 

nponMABM^ noABBTCA K axcTpyABpy tUHeXOBO- 
My a BMAe rpanyA. 3aTeM mbtbpmba 
25 pacnABBAaaTCB m noAy«iBHHuA pacfiAaa axe- 
TpyAHpyercB nepea OTaepctwa 1 boaokhoo6- 
pa3yK)meA roAOBXH 2. a xoTopoA 
aoAOXHOoGpaayxMMMe oraepCTHfl pacnoAOXce- 

HU paAMBAbHO M CXOA"TCR K UBHTpy. 

30 OAHOBpeMeHHo a BOAoxHOoSpaayiOtiiyio 
roAOBxy 2 noAaercfl npeAaapMreAbHO HBrpB- 
TbiA a HarpeaareAe cxcBThiA bobayx npMTeMne- 
parype, npMMepHO paaHOA TeMnepBType 

paCnABBB. nOA B03ABACTBMeM B03AyUlH0r0 

35 noTOxa MCTBKdx>mMe crpyAxM pacnAaaa mb ot- 
bbpctmA 1 oxnaxcAaxyTCA ao TeMneparypM or- 
BepxcABHMB M npeapBUiBiOTCB a 
MMxpoBOAOKHB, KOTopwe B npouBCce ABMAce- 
HMA K BHyrpeHHeA noaepxHocTM nenoABiuic- 

40 HoA nopMCToA onpaaxM 3 yTOHaN>Tca m 
yxABAUBBiorcA no xoAbueaOMy nepMMBTpy Oft* 
PBBKH a xaoTMHecxyio crpyxTypy xoactb* On- 
paBxa 3 MMeer ^pMy cxoAatuerocB pacrpyfta 

C nOCTOBHHUM nepMMBTpOM B Aff)60M CBHBHMM 

45 onpaaxM. HacTb cxcaroro aosAyxa McrexBeT «ie- 
pea oraepCTMA nopMcroA onpaaxM. hto noaao- 

AflBT yABpxCMaaTbCA ^PMyOMOMy HeTKBHOMy 

MBTepMBAy a bmab xoactb HB BHyrpeHHeA no- 
aepxHOCTM onpBBKM, HanpepuBHO o6pBaye- 
50 MuA pyxBB CTHrMBBBTca c noaepxHocTH 
onpaaxM BAOAb caoaA ocm. npimeM aro butb- 
rMBBHMe noAyMBeMoro pyxaaa aeAyr a nanpa*- 

neHHM ABMXC6HMS B03AyLUMOrO nOTOKB 

(HanpaaneHMe noxasaHo yaeAMH BM HoA nyMx- 
55 TMpHOA amhmbA) anyrpM onpaaicM, a aupaaNit* 
aaHMB ocyuiecTBAAKiT a bbaxobom npecce 4. B 

CBA3M C TBM, HTO BOHB HBnUAeNlM N ^OpMOBB- 
HMA BOAOXHB BBABeTCII MaOAMpOBBHHOA« TO HB 
npOMCXOAMT OrpUBB M ABAbHeAtUMX nOTBpb 

MMKpoaoAOKOH. OAHOBpeMBHHO onpBBxy 3 OX- 



5 2061129 6 

/lasigdaiOT c Hapyj^woft noeepxHOCTw, MToo6ec- AMBMerp 0,65 m m nopMcrocTw oko/io 8% . rio- 

nenvmaer craSii/ibHocTb npoqecca 4>opMOBa- CiieAyiotuee BbrrorMBaMwe nonyMaeMoro pyica- 

MHn HOTKaHoro HarepMana. B Aa^feHMiueM aa npoMsaoAMnH a Hanpaa/ieKMM ^mi^Men^^ 

BbiTflrMaaeMwit MerKaHyft MarepMa/i a bmac BoaAyuiHoronoToraaHyrpHonpaaicMCpaBMO- 

HenpepuBHoro pyxaaa noc/ie BMpaaHMBaHMsi 5 nepHoA CKopoci>io 5 m/mwm, hto noaaonsino 

a Ba/iKOBOM npecce 4. icoTopuft o6ecneMMaaeT no/iyMarb HentaHuA MarepMaii a atnAe nenpe- 

OAHoapeMeHHO onpeAeiieHMyio CKOpocrk aw- puBHoro pyxaaa c TonmnHoA ctbhicm 0,5 mm, 

TarwBaMnn B aasHCMMOCTM OT TpcByeMOft Ton- TIpM atitxpAe ms onpaBKM. MMeiouieA ♦opMy 

miiHU HexKaHoro Matepwaiia. npM4eM ahb cxoA«iUerocfl pacrpyOa, no/iyMaBMi»A pyxaa 

o6ecneMeHMfl yMeHbuieHMn to/iimmhu cxopo- 10 BupaaHiiaaerca b aanKoaoM npacce a^b non- 

cTb BWTflrwBaMMB yBe/iMWBaioT, HaMBTUBaer- y^eHMB poBHOfl noaepxHOCTM m MCicnKHeHMii 

cji Ha Bpau4aiomM<*c« 6apa0dH 5 npMeMHoro bopcmctoctm MarepMna. a sbtsm HaMaruaa- 

ycTpoACTaa. B nociieAywmcM a^b yaenMMeHMB erca hb SbpbSbh npHCMHoro ycTpoOcxaa. 

ujHpMHbi MaTepMana pyxaB paapeaaerca BAonb B peayirbrare ocytMecTajieHwa aroro cno- 

OAHOA M3 CTopoH M pa3BOpdMMBaeTCB B OAHO- 15 co6a 6bi/i nonyneH tiencaHbiA ^nuibTpoBaiib- 

CAMHbiti XO/1CT. HuA MaiepMBA c OAHopoAHoa CTpyicTypoi^« 

n p M M e p 1. rpany/ibi nonMnponMneHd npwMCM <t»M/ibTpo»ajibMwexapaicTcpiK:TWKM 06- 

MapicM 21060 noMema/iM a tuHeicoBbiA axcTpy- pasuoa, bbbtux c paa/imHwx Mecr no a^immb 

Aep, B KOTOpoM pacn/iBBiifl/iM no/iMnponnneH MaTepMana, paannmanMCb ho 5onee hcm hb 1- 

no TeMnepaTVpu 340°C. a aaTCM 3KCTpyAWpo- 20 2%, mto cawAeTenbCTByeT o bwcokom xasecTae 

aanH nonyMeHHuft pacnnae nonMnponmneHa MaTepMana. KpOMO Toro, a nonyMaeMOM no 

sepea Konbueayio aonoKHooBpaayiouiyio rono- . AaHfioMy cnocoGy MBTepMane Me OTMesanocb 

Bicy 7. y icoTopoft oreepcTMB 1 6hinw pacnono- a crpyicrype crycTXOB nonMMepoa wnM xycpn- 

)KeHU pBAManbHo m cxoAMnMCb a ueHrpe kob cieneeHKUx aonoKOH. 

roAOBKM. 3to oSecneMMBo CTa6MnbHocTb non- 25 n p w m e p2. CnocoS Gun ocymecTaneH c 

yHGHMB MMKpOBOnOKOH QAMHBKOBOrO AMdMer- 8ManOrMHHbtMM peXCMMBMM HpOBeAeHMB OOe- 

pa c aSconiOTHWMM pasMepaMM (2 mkm) npu pauMA c MaMeHenMeM cxopocrM BUTBrMBaHMn, 

ABBnoHMM cxcBToro B03Ayxa. narpBToro AO Koropaii cocraaMna 2,5 m/mmh. B peaynbTare 

reMneparypbi aOO^C. 0,05 Mfla. 3dTeM npona- 6wn nonyseH MarepMan c TonuiHHOA ctbrkm 2 

BOAMnacb yxnaAKB nonyMBHHbix mmkpoboao- 30 mm npM xopouieM KaMdcrae ^nbTpoaanbHUx 

KOH a xoncT no nepMMerpy onpaaxM, MMeioiMcA xaparrepMcrMk. 



' <t> o p M y n a m s o 6 p e t e m m a 

CflOCOB nO/lYMEHMfl HETKAHOFO 35 
MATEPMAM i13 PACn^ABA HO/IMME- 
POB 

CnocoG nonyMeHMB HencBHoro MBtepM- 
iMB W9 pacnnBBB noBMMepoB, aatcnio^aio* 
I uiwftcB a. pacnnaBUBMMM TepMonnacrMMHUx 
I nouMMBpOB B aKCTpyAttpe, axcrpyAMpOM* 
HMM pacfviBM ^epea OTaepctMB maokho- 
oUfmifmuiM ronoaicM m BMAtt crpyM, yro- 

HBHMM M QAHOapaMeHHOM OXnaSKABHilM 

CTpyen pBcnnaaa aoaAyuiHUM noroicoM ad 

j OSpMOBBHMA MMUpOB O AOKOH, tHKMM^ 

juietfl yKABAKe mmkpoboaokoh a bmab He- 
I npepwBHoro pyxaaB hb BHyrpeHNeA no- 
' aapxHOCTM HenoAAMBCHOA onpaam, iwiaw gn 
uieA ^opMy cxoAAUierocA a HAnpasAmMM 



riQAaMM MMKpOBOflOKOM pBCTpyfiB, BWTArm- 
BBHMM nOAyHBeMOrO pyUM • MBnpBBA«- 
NMM ABMXCeHIM BOBAyUIHOrO fflOTOKa BHyT- 

pM onpaaicM BAOAb ee npOAOAbHoA ocm. 

BMPBBMHBBMMM B MAKOBOM npeCCB H NB- 
MBTMaaHMM roTOBoro MBrapMBM MB BP*- 
iiiaioiM6MCA eapBteMB npMBMHoro ycrpoA- 

CTBB, OmJUmSiOUfitaCM TBM, HTO, C UMMO 
nOBUUIBMMA KBHBeTBB MBTKBMOrO MBTSpNB 
AB. BKCrpyAWpOBBHMB pBCnAABA IKMIWI O 
pOB OCyU|BCTBAA«T B BOffOKHOOSp My iO m BA 
KOBbUBBOA rOnOBKB, M>t Bi Ot M aft PBAPtAAbMO 
pBCnOAO^lBMHWB M CXQAAHUtACB B IHBHTpB 
ICBMBAW. B yKMAKy MMKpOBOAOICOM A RT 
KBB OCyUtaCTBAAIOT nOA AA^CTBMBM nAO" 

cicoro BOAAyumoro noroicA, no ft— bbho to b 
HBnpaaneMMM BKcrpyAHpy^uic crpiyM 

pBCnABBB. 
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